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Received November 1 9, 1767. 

L, Experiments on the Diftillation of Acids y 
volatile Alkalies^ &*c. Jbewing bow they 
may be condenfed without Lojs^ and how 
thereby we may avoid difagreeable and nox- 
ious Fumes: In a Letter from Mr. Peter 
Woulfe, F. R. S. to John Ellis, Efqy 
F. JR.. o. 

Title read December 17, 1767.. 

S I R, 

Read Feb. 4, Tjsj the common manner of diftillation 
17 * Jl there efcapes a great quantity of fumes, 
which cannot be condenfed ; and in feveral opera- 
tions thefe fumes are very hurtful to the lungs. By 
the following method of diftillation thefe fumes are 
totally condenfed, which makes a great faving in 
fome diftillations, and the operator is in no danger 
of being hurt by any pernicious vapours. 

This new method confifts in making the fumes 
pafs by a fmali glafs tube through water, which 
hereby becomes charged with the vapours, that 
would otherwife efcape. 

Defcription 
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Defcription of the apparatus, Tab, XXV. 

Fig. i. 
A a retort. 

B a receiver, with a fpout at bottom, for the di* 
flilling liquor to run into the bottle C; the 
recipient has alfo a fmall opening on one 
iide at D. 
E a crooked tube -^ and -I of an inch bore. 
F a veflel containing water. 
The crooked tube E is fitted to the fpout D of 
the receiver by means of a cork with a hole in its 
middle, and then well covered with lute; the other 
end of it goes to the bottom of the veffel F, to the 
mouth of which it is fitted by a cork, with a femi- 
circular natch in it as at G, but without any lute to 
fallen it, as there muft be a fmall vent for the efcape 
of the elaftic air, and this is the only vent in all 
the apparatus for that purpofe. By this apparatus 
the fumes are obliged to pafs through the water in 
F, and there depofit all they contain, except their 
elaftic air. 

In moft diftillations there is a quantity of air ab- 
forbed at different times during the procefs; aad in 
this cafe the external air would prefs on the water 
at F, and force it by the tube into the veflel C, 
which might fpoil the diftilled liquor. This may 
be prevented by letting air into the receiver or bot- 
tle C, by boring a hole through the lute; this how- 
ever may be inconvenient, on account of the con- 
ftant attendance which is neceffary ; but the fol- 
lowing apparatus will prevent it. See figure 2. It 

confifts 
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confifts in fitting an empty veflel H, to the appa- 
ratus defcribed before, See figure i. By this means 
the water is forced into H, and by the ftopper at 
L it may be emptied, and put back into the veflel F, 
the crooked tubes D and I are fitted to H, by a 
cork with two oppofite femicircular notches as at 
K, and then well covered with lute, 

Expe rimen x I. 

On the diftillation offal ammoniac with quicklime, 

12 IB *of Britifh fal ammoniac, and 261b of 
quick lime were powdered, mixed, and put into 
the iron body A (fig. 3.) ; and when the apparatus ^ 
was luted, a gallon of water was~poured on it through 
the orifice (b), which was immediately flopped ; the 
lime growing hot produced a vaft quantity of ela- 
ftic air, which though highly charged with volatile 
alkaly was condenfed by the water in F, fig. 2. the 
air only efcaping at the top of this vefiel with hardly 
any fenfible volatile alkaline fmell. Next morning, 
all being cold, another gallon of water was added 
as before, and a very flow fire made under the body 
for 14 hours, in which time there diftilled near a 
pound of volatile alkaly; the fire was then made 
flronger, and continued in that ftatefor twelve hours 
more, in which time there was obtained, together 
with what wasfirft diftilled, 8 tb±- of volatile alkaly, 
ftrong and fit for Eau de luce ; this was taken out 
of the bottle and fet apart. The veflels being coo], 

* In all the experiments averdupois weight was made ufe of. 
t The fpout of the ftone head belonging to the body A, 
figure 3, is to be luted to the receiver B, figure a, 

two 
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'two gallons more of water were put into the body* 
and the fire made as before, and continued till there 
was 7 lb diftilled of weak volatile fpirit; this an- 
fwers better than water for a frefh diftillation of fal 
ammoniac and lime. 

During the firft 16 hours of the diftillation, there 
continually efcaped through the water of F elaftic 
air very (lightly charged with volatile alkaly, efpe- 
cially when the water grew hot; but during the 
remaining time of the diftillation, no elaftic air was 
fet free. 

Two ftone gallon bottles, with three quarts of 
water in each, were made ufe of to condenfe the va- 
pours ; and when one bottle was grown warm by 
the fumes, the other was put in its place, while it 
was a cooling in a veflel of cold water*; and fo con- 
tinually changed during the whole operation. The 
fix quarts of water encreafed by this means 2 lb and 
JL in weight; and, by the following experiments it 
appears, that a pound of this vapour condenfed in 
the water is to a pound of the volatile alkaly, which 
was fet apart for Eau de luce, as 140 to 76, which 
is nearly twice as ftrong ; therefore there was a fav- 
ing of near 5 lb of volatile alkaly, which would 
have been loft in the common manner of diftilla- 
tion. 

The water of the two ftone bottles charged with 
alkaline vapours was mixed, in order to reduce 
them to the fame degree of ftrength, and as much 
of it was put into a glafs cucurbit as contained four 
ounces of the alkaline vapour; four ounces of the 
volatile alkaly, which was fet apart for Eau de luce 
was put into another cucurbit of the fame fize, 

and 
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and diluted with water to the fame volume of the 
other. 

This laft took i lb 3 | of acid of vitriol, diluted 
with water, to be faturated, and did not grow hot; 
wheras the water containing the four ounces of al- 
kaline vapours took up 2% %% of the fame acid of 
vitriol, and grew fo very hot, that the veffel could 
fcarce be held in the hand, even after having been 
diluted at different times with two quarts of water. 
This fhews that there is a great difference in the 
two, and that it is not intirely owing to ftrength. 

The heat produced by the vapours pafling through 
the water, was tried at another diftillation, and 
raifed the quickfilver in Fahrenheit's thermometer 
to no degrees* 

In rectifying cauftic volatile alkaly with lime* 
there is likewife a very great quantity of elaftic air 
fet free, highly charged with volatile alkaly, which 
condenfes in water and heats it. 

Water may be fo ft rongly charged with this vapour, 
that it will make very ftrong Eau de luce, nay, much 
ftronger than that which we faid before was diftilled 
and fet apart for Eau de luce: but it is necefiary, 
as mentioned before, to make ufe of two ftone bot- 
tles, changing them as often as they grow warm. 

EX PER I MEN T II. 

On the diftillation of the acid of fait by means 
of the acid of vitriol ; for the apparatus fee fig. 2. 

* A green quart retort coated with loam was 
made ufe of for this experiment, and it was placed 

* What goes by the name of a quart retort holds better than 
two gallons of water. 

Vol. LVIL Xxx in 
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in a reverberatory furnace on a naked fire j 14ft of 
common fait was put into it, and on that the like 
quantity of oil of vitriol, which had been diluted 
the day before with 7 lb of water; the retort was 
then immediately luted to the recipient, and the 
diftillation conducted in the common manner: the 
operation continued 16 hours, when hardly any 
more liquor would come over with a ftrong fire. 

To condenfe the vapours, two ftone gallon bot- 
tles with three quarts of water in each were made 
ufe of, as in the former experiment. 

In this operation there was obtained 9 lb 5 § and 
J - of fpirit of fait, which dropped into the bottle 
C; the fix quarts of water in the ftone bottles in- 
creafed in weight 61b 12^ and 7 J the caput mor- 
tuum weight x 8 lb 6 ^ fo that in this operation 
there was only a lofs of eight ounces, which is but 
^ part of the whole, which probably was moftly 
elaftic air. 

Experiment III. 

The fame operation was repeated with a flower 
fire, which continued for 23 hours, after which 
time hardly any more liquor would come over with 
a ftrong fire. 

There were here produced 11 lb 10 3; of fpirit of 
fait, in the bottle C; the fix quarts of water in- 
creafed in weight 31b io§, and the caput mortuum 
weighed 19 lb 4^3 the lofs was the fame as. in the 
foregoing experiment. 

In order to know the different degrees of ftrength 
of the aeids produced in thefe two experiments, 

they 
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they were faturated with a fixed alkaly diflblved in 
water. 

Four ounces of the acid in experiment II, which 
diftilled into C, took of the alkaline liquor to be 
faturated 13 § 53 2 9. 

As much of the water * in experiment If, as con- 
tained 4^ of vapour took to be faturated 1 ft 9 £. 

Four ounces of the acid in experiment III, which 
dropped into C, took of the fame alkaline liquor to 
be faturated 1 2 § t» 

As much of the water of experiment III, as 
contained; four ounces of vapour -f- took to be 
faturated 2ft 6 §. 

Four ounces of oil of vitriol, which was to wa- 
ter in weight as 24 to 13, took of the fame alkaline 
liquor tofaturate it ift 10 § 73, which fhews that 
oil of vitriol is not fo flrong an acid as the vapour 
of fpirit of fait, when condenfed in water and di- 
ftilled flowly, as in experiment III. 

From the foregoing experiments it appears,, that 
1 ft of the fpirit of fait vapour, condenfed in the 
water in experiment II, is to 1 ft of the acid of fait, 
which dropped into C of the fame experiment, as 
200 is to 109, which is near double; and therefore 
the 6ft 1 2 § and 7 of the vapour, which condenfed 
in the water, is equal very nearly to 13ft 1 § of the 
acid which is diftilled in C : fo that by this method 
of diftillation, this great proportion of acid is faved, 
and thofe difagreeable fufFocating fumes avoided. 

* The water of the two bottles was mixed together; for they 
were of different ftrength. 

f The water of thefe two bottles were likewife mixed toge- 
ther for the fame reafoiu 

X x x 2 In 
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In experiment III* rife of the acid vapours, 
which condenfed in the water is to i ft of the acid 
of fait which dropped into C, as 131 is to 50, or as 
2 44 to 1 ; and therefore the 3ft io § of acid va- 
pours, which condenfed in the water, is almoft 
equal to (jib and ■£ of what diftilled into C. 

It further appears, that the flower the diftillation 
is conducted, the more concentrated are the acid 
vapours that condenfe in water. In order to fee 
Whether there was any difference in the ftrength of 
the acid vapours, which were condenfed in the 
water from the firft to the laft of the diftillation* 
the following experiments were made. 

Five pound of common fait, with 5ft of oil of vi- 
triol were diftilled in a tubulated retort, and three 
bottles with an equal quantity of water in each 
were made ufe of to condenfe the vapours. 

The firft bottle increafed in weight 3 £, and 
during this time, which was twelve hours, there 
was^ no fire under the retort; that bottle being 
taken away, another bottle put under, a fire was 
madej this bottle increafed in weight 1 lb and half 
an ounce, the third bottle increafed 10 § and a half. 

As much water of each of the three bottles as 
contained one ounce and a half of the acid fumes 
was fat u rated with an alkaly diflblved in water. 

The water of the firft bottle took 
to be faturated 1 1 1 7 a dram. 

The fecond bottle took up 10 \ 23 29 

The third bottle log 13 

An ounce and half of oil of vi- 
triol, which was to water, as 226 to 
Ii8nearly,tookupofthefamealkaly 7^ 63 

3 % 
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By which it appears that the fumes, which firft 
arofe without fire, are ftronger than the fecond, 
and the fecond than the third. 

It appears further, that the moft concentrated 
portion of the acid of fea (lilt is the moft volatile, 
and that in ftrength it is to the oil of vitriol men- 
tioned before, as 44 ^ to 31. 

* In order to try the purity of the acid vapours, 
which were condenfed in the water, and of the 
acid, which diftilled into the bottle C, the follow- 
ing experiments were made, and are marked a, b, 
c, d. 

(a) Four ounces of the fpirit of fait of the 2d 
experiment, was perfectly faturated with 4.% of 
whiting. 

(b) Four ounces of the fpirit of fait of the 3d 
experiment, was perfectly faturated with 4 § of 
ditto. 

(c) As much water as contained 4 § of vapour 
of the 2d experiment, was faturated with 5 § of 
ditto, 

(d) As much water as contained 4^ of vapour 
of the 3d experiment, was faturated with 6 \ of 
ditto. 

The reafon of ufing more whiting with fome 
than with others, was on account of the different 
ftrength of the acids; and as there was a greater 
quantity of whiting than neeeffary ufed in thefe 
experiments to faturate the acids, the undiffolved 

* This depends on the property of the acid of vitriol, and 
the acid of fea fait, combined with a calcareous earth ; for this 
earth, combined with the acid of fea fait, forms a very folubie 
fubftance ; vvhereas-the fame earth, with the acid of vitriol, forms 
a fubftance infoluble (or almoft fo), called felenite. 

part 
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part muft confift of whiting *, and, if any acid of 
vitriol in the acids, of whiting and felenite. 

In order to feparate the felenite from the whit- 
ing, a large portion of diftilled vinegar was made 
ufe of, which diffolves the whiting, it being a cal- 
careous earth $ and in order to promote the folution, 
heat was made ufe of. 

The undiflblved part of (a) being perfectly fatu- 
rated with a fufficient quantity of diftilled vinegar, 
and afterwards repeatedly wafhed with pure water, 
and dried, weighed i- oz * anc ^ 2 ^ gr. 

(b) treated as (a) weighed ~ oz. and 52 gr. 

(cj treated as (a) weighed 39 gr. 

(d) treated as (a) weighed 42 gr. 

* One ounce of whiting treated as (a) left 7 gr. 
From thefe experiments it appears, that the 
Four ounces of acid marked (a) contain as much 

acid of vitriol as will make 

JL an oz. lefs 2 gr. of felenite. 
Four ounces of acid marked (b) 

4. an oz. and 24 gr. of ditto. 
Four ounces of the acid vapour marked (c) 

4 gr. of ditto. 
Four ounces of the acid vapour marked (d) none. 
Hence it is evident, that the vapour of the acid 
of fait condenfed in water, when diftilled flow, 
contains no acid of vitriol; and that even when it 
is diftilled quick, it contains fo fmall a quantity as 
is not worth notice, 

* As whiting contains Tome parts which are not foluble in 
diftilled vinegar, it was neceflary to know how much of this an 
ounce contained, which muft be deducted in proportion to the 
quantity ufed for the experiments a, b, c, and d. 

if 
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If io § of fea fait are diftilled in the common 
manner with an equal quantity of oil of vitriol un- 
mixed with water, there only diftil 2 § of fpirit of 
fait ; whereas, if diftilled in this new manner, we 
not only obtain the like quantity, but likewife 4 §' 
and i. half more, which are condenfed in the water; 
fo that in making this concentrated fpirit of fea- 
fait, there is a faving of above double the quantity, 
which would be loft in the common method of 
operating. 

Of the heat produced by the vapours of fpirit of 
fait paffing through water, fpirits of wine, and 
oil of turpentine : 

Three quarts of water were put into a gallon 
ftone bottle, and made ufe of to condenfe the va- 
pours, as in experiment the 2d, fig. F; in three 
hours and a half after the fire was made under the 
retort, the water in the ftone bottle had acquired 
the degree of 212, which is the mark of boiling 
water in Fahrenheit's thermometer; and at this time 
there was fcarcely 2 § of fpirit of fait diftilled into 
the bottle, fig. C. The receiver and bottle C 
feemed cold to the touch; the water at F had in« 
creafed 2 Itr 3 §., Another like bottle with the fame 
quantity of water being put in the room of this, 
in fome time, acquired the fame degree of heat. 
The fumes feem to condenfe very well until the 
water acquired a heat within twelve degrees ot 
boiling water. 

Spirit of wine rectified., made ufe of inftead of 
water to condenfe the vapours, acquires a heat equal 
to 188 degrees ; and it grows of a deep brown co- 
lour, though transparent. 

Oil 



[ 528 ] 

Oil of turpentine applied to the fame ufe ac- 
quires a heat of 12 degrees above that of boiling- 
water, or 224 degrees ; it becomes of a dark brown 
colour, though tranfparent, and has a difagreeable 
bituminous fmell. The thermometer not meafur- 
ing more than 213 degrees, could not be left ia 
with fafety any longer. 

Another time oil of turpentine was made ufe of 
to condenfe the vapours, which proceeded from 
1 ft 7 offal ammoniac, with 1 lb 7 of oil of vitriol, 
and JLof a pound of water: here it did not grow 
near fo hot, nor fo high coloured, as in the other 
experiment, but was for the moft part congealed. 

The difference of thefe two experiments may, 
perhaps, be owing to the fmallnefs of the quantity 
of the ingredients in the laft procefs ; for in the firft 
there was 14ft of fait, 14ft of oil of vitriol, and 
7lb of water. 

Of the re-abforbtion of Air in Diftillations. 

In all diftillations a quantity of elaftic air is fet 
free in the beginning, but afterwards there is a re- 
abforbtion of the fame ■$. the following experiment 
was made to fhew how great it is in fome cafes. 

For the apparatus, fee fig. 1. 

One pound and a half of foreign fal ammoniac 
was put into a retort, and 1 lb 7 of oil of vitriol 
(previoufly diluted the day before with 1. of a pound 
of water) poured on it, and a recipient well luted 
to it; the recipient had a tube 31 inches, well fit- 
ted and luted to it; and this tube was immerfed in 
a glafs vefiel containing a quart of water. 

The 
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The fpirit of fait which was diftilled, ft % 5 
weighed ' 2 5 

The quart of water increafed in weight 5 4 
The caput mortuum weigh'd 234 

The lofs in the operation was only 3 

3 12 

The operation was continued till the fal ammo- 
niac began to fublime. 

When no more air efcaped, which might eafily 
be perceived by its ceafing to bubble through the 
water, the veffel of water was taken away, and the 
tube was immerfed in a bafon of quickfilver ; the 
mercury rofe in the tube 23 inches and a half, whilft 
the recipient was too hot to bear one's hand on it 
longer than half a minute; when the recipient was 
quite cold, the mercury rofe to 29 inches and T 7 T , 
and there was near one inch of fpirit of fait on its 
furface. This experiment was tried the nth of 
November, when the barometer was at 30 inches. 
In order to make this experiment fucceed, it is of 
the utmoft confequence to lute well the veffels. 

On the Marine /Ether. 

The Marquis De Courtenveau, of the Royal Aca- 
demy of Sciences of Paris, has published a very 
curious memoir in their Tranfa&ions, on the mak- 
ing of Marine iEther, by diftilling fpirit of wine 
with the * liquor fumans of Libavius; but no one, 
that I know of, has fucceeded in making it with 
the pure fpirit of fait. It was natural to conclude 

* The liquor fumans is made by diftilling mercury fubli mate 
with tin, and is compofed of the acid of fait united with tin. 

Vol. LVII. Y y y from 
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from the extreme great acidity of the fumes of fpirit 
of fait, that ./Ether might be made by faturating 
rectified fpirits of wine with them; and on trial I 
found it anfwer, though not in a large quantity. 

The fpirit of wine, charged with the acid va- 
pours, muft be diftilled and cohabated, and then 
rectified with a flow degree of fire *. 

The method that Monf. Beaume of Paris pro- 
pofed to make this j3i)ther, and which did not fuc- 
ceed with him on account of his not being able to 
condenfe the fumes, anfwered well with me ; and 
it confifts of combining the vapours of fpirit of fait 
with thofe of fpirit of wine. The apparatus that I 
made ufe of for this purpofe is defcribed at fig. 4, 
and the procefs is as follows: 

Eight pound of fea fait was put into the retort B, 
and two quarts of rectified fpirit of wine into the 
retort D; three pints of the fame fpirits of wine 
were put into each of the glafs veffels I and K, in 
order to condenfe the fumes, one not being fuffi- 
cient; all being well luted and fecured, the fpirits 
of wine in D were made to boil, and then 7ft of 
oil of vitriol was poured on the fait in the retort B, 
at ten or twelve different times, {even minutes be- 
tween each time, left the mixture (hould boil over; 
then a fire was made under this retort, and both 
fires kept up till the operation was over. The quan- 
tity of liquor in the veffels I and K, increafes con- 
iiderably from the vapours that condenfe therein ; and 
the veffei I in particular grows very hot, and being 

* As I have fhewn before, that the vapours of the acid of 
fait, which condenfe in water, are free from the acid of vitriol^ 
we may be certain, that the acid of vitriol did not contribute to 
form this ./Ether. 

highly 



highly charged with vapour is rendered incapable of 
condenfing any more; the vapours then pais on to 
the veffel K, and heat that aifo. 

The liquor then that was diftillcd into the veffel 
F, was mixed with the liquor of the veflels I and 
K, then being* diftilled, cohabated and re&ified 
flowly with flacked lime, produced a very fubtile 
penetrating /Ether; it is very remarkable, that this, 
though free from acid, upon mixing it with water, 
cauied a violent ebullition. 

An expeditious method of making Nitrous iEther 
by Diftillation, without Fire. 

(See fig. 5.) Pour fix ounces of the moil: concen- 
trated fpirit of nitre, little by little, on eight ounces 
of rectified fpirit of wine, fhaking the veffel each 
time in which the mixture is made. 

Then convey it by a long funnel through the 
opening of the head at C, into the matrafs A ; the 
opening is afterwards fecured by a glafs ftopper j in 
warm weather this mixture grows hot in five or fix 
minutes, and diftills in a ftream into the veffel E, 
and is over in about half an hour. Before the ma- 
trafs grows cold, a frefti mixture is put in as above, 
and fo on for five or fix times, till there is liquor 
enough diftilled. This liquor being flowly rectified 

* Spirits of wine was ufed likewife here to condenfe the va- 
pours ; and though the diftillation was conducted with a very- 
flow fire, yet the fpirits of wine grew very hot. Spirit of wine 
was likewife ufed to condenfe the vapours in the cohabation, but 
thev did not grow hot. 

This liquor without cohabation affords iEther, but not fo great 
a quantity. 

Y y y 2 with 
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with flacked lime, makes very fine JEthtr. The 
fpirit of wine,which was put into the vefiels E and 
F to condenfe the vapours, is fo highly charged 
with /Ether, that it will feparate on wafhing with 
water. This fpirit of wine is alfo an exceeding rich 
fpiritus nitri dulcis. 

What remains in the matrafs contains a quantity 
of fpirits of wine, y/hich may be feparated by di- 
filiation. 

On the Diftillation of the Nitrous Acid, fee fig. 2. 

The quantity that is condenfed in water dur- 
ing the diftillation of this acid fpirit is fo fmall, 
that it would be fcarce worth faving, if it was not 
to prevent thofe noxious fumes, which have fuch 
an effe&on the lungs of the operator, as frequently 
to make him fpit blood. 

Water highly charged with thefe fumes by re* 
peated diftillations becomes blue, and retains its 
colour *. 

I once diftilled, in an iron body with a ftone head, 
30 ft of nitre, with 60 ft of green vitriol, which I 
had calcined to whitenefs, and was obliged to make 
ufe of two veffels of water, as in fig. 5, at F and 
G, to condenfe the vapours: this water became 

* Oil of vitriol was ufed in this operation, to fet free the acid 
of nitre ; and I found upon trial the fumes condenfed in the wa- 
ter to be a pure fpirit of nitre: whereas, in the other operation, 
where calcined vitriol or copperas was ufed, the fumes contained 
fome acid of fait. This led me to try the common green coppe- 
ras, and I found it contained a portion of iron united to the acid 
of fait : whereas the Dantzick copperas or vitriol contains no 
acid of fait, and therefore is fitter to make an aqua fortis for the 
refiners ufe. 

1 blue 
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blue in one diftillation, and continued Co for 18 
months, till I made ufe of it. 

A great quantity of air was fet free from the be- 
ginning to the end of the diftillation, owing in a 
great meafure to the acid fumes adiing on the iron 
body •, for if diftilled in a glafs or ftone vefiel, the 
quantity of air is not near fo considerable. 

The nitrous fumes condenfed in water, in mak- 
ing the fpiritus nitri fortis appear to be more acid 
than the ftrongeft oil of vitriol made ufe of for the 
experiments on fpirit of fait. 

Water is not heated by thefe fumes, owing pro- 
bably to the fmalleft of the quantity which con- 
denfes therein. 

A further application of this new method of Di- 
ftillation. 

In the diftillation of the oil of vitriol, a great part 
of the acid comes over fulphureous, and is very hard 
to condenfe; but, by pafling it through water, this 
condenfation is eafily obtained : however, a greater 
quantity of water is neceffary for this operation 
than for the fpirit of fait, though the water be- 
comes but flightly acid, yet it is greatly fulphu- 
reous, and at the fame time acquires no heat. 

The fulphureous acid obtained by other means, 
as by diftilling the acid of vitriol with mercury, 
and other fubftances, is likewife condenfible. 

Further, this fulphureous acid of vitriol may, by 
two or three flow rectifications, be deprived of its 
acid ; but it will ftill retain its penetrating fulphu- 
reous gas-like fmell. 

The 
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The vapours which arife in the deflagration of 
nitre, with charcoal, antimony, &c. commonly 
called Clyflus, are very hard to condenfe; but, by 
making them pafs through water, their condenfa- 
tion is thoroughly effected. See fig. 6. 

In the rectification of Phofphorus, if water is 
made ufe of to condenfe the vapours, it will be- 
come as white as virgin wax, and almoft as pliable; 
which feems to be owing to the water, which pre- 
vents its burning. 

In the diftillation and rectification of the Vitriolic 
./Ether, it is of advantage to make ufe of fpirit of 
wine to condenfe the vapours, which otherwife 
might have been diffipated. 

Befides thefe, a great many other things, too te- 
dious to mention, may be condenfed in water, or 
fpirit of wine, to a very great advantage. 

I cannot conclude, without mentioning that 
this new method of diftillation bids fair to difcover 
the mercurial and colouring earths of Beccher; for 
by this method we can condenfe the moft volatile 
parts of all fubftances, far better than by any other 
means. 

And I muft acknowledge that I received the firft 
hint of it from the common apparatus for reviving 
mercury from cinnabar. 

I am, fir, 

Your moft obedient fervant, 

Cleikenwell, 

Nor. 18, 1767. p eter Woulfe. 

To John Ellis, Efq; 
in Gray's Inn. 

Expla- 
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Explanation of Plate XXV. 
Figure i. 

A, A glafs retort. 

B, A glafs receiver. 

C, A bottle to receive what diftils. 

F, A glafs, or ftone veflel with water. 

The recipient B, has a fpout at the bottom, 
which conveys the liquor which diftils into 
the bottle C ; at the end there is a fpout D. 

E, A crooked glafs tube J 1 ^. and 4. of an inch bore. 

G, A cork with a femicircular notch to flop the 

bottle F. 

Figure 2.. 

A, A glafs retort. 

B, A glafs receiver. 

C, A bottle to receive the diftilled liquor. 

H H, Glafs or ftone veflels, with glafs ftoppers^ 
ground and fitted to L L. 

F, A ftone bottle with water. 

D, A crooked tube, as at E, fig. 1 . 
I, Another crooked tube. 

K, A cork, with two femicircular notches to fit 
the crooked tubes to the veflel H. 

Figure 3. 

A, An iron body with a ftone head, which has a 

ftopper at b. 

B, A ftand to fupport the receivers and bottles, 

Figure 4. 

A, The furnace, in which is placed the retort B. 
2 B, A 
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B, A glafs tubulated retort, which is to be coated 

with loam up to B. 

C, Another furnace. 

D, A tubulated retort, fixed in a veffel with fand. 

E, A ftone veflel, wherein the vapours of B and 

D are combined together. 

F, A bottle to receive the liquor which diftils. 

G, A large tube fitted to E, about JL inch bore. 
H, A crooked pipe about 1. inch bore, 

I and K, glafs veffels containing fpirits of wine* 
L, A crooked glafs tube. 

Plate XXVI. 
Figure 5. 

A, A glafs matrafs about 4 7 f eet high. 

B, A glafs head, with a fpout and glafs ftopper C. 
H, A glafs tube. 

P, The receiver. 

E, The bottle to receive the liquor which diftils. 
F and G, Glafs veffels containing fpirits of wine. 
H H, crooked tubes. 

Figure 6. 

A, An iron or earthen retort. 

B, The upper part of the retort, with an opening 
at top, which is to be flopped occafionally. 

CCCC, Crooked ftone pipes. 

DDDD, Glafs receivers, containing water. 

E, A crooked fpout, proceeding from the laft re- 
ceivers, to let out the air that is fet free in 
the operation. 
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